A regular upslope-downslope transition occurred on the west inner sidewall of Arizona's Meteor Crater on the afternoons of the month-long METCRAX field campaign under quiescent synoptic conditions. This transition is seen in time-lapse photos taken during smoke releases on 20 October 2006. The present study analyzes METCRAX data to explain the phenomena recorded in the photographic images.
A regular upslope-downslope transition occurred on the west inner sidewall of Arizona's Meteor Crater on the afternoons of the month-long METCRAX field campaign under quiescent synoptic conditions. This transition is seen in time-lapse photos taken during smoke releases on 20 October 2006. The present study analyzes METCRAX data to explain the phenomena recorded in the photographic images.
The primary data used for the analysis comes from three flux towers instrumented with 3-D sonic anemometers and temperature sensors at four levels from 0.5 to 8.5 m. These towers, located on the west inner sidewall, are West Upper (wu), West Lower (wl) and Floor (flr) (Fig. 1) . Surface radiative and energy budget components were also measured near each tower (Whiteman et al. 2008 ).
The evening transition within the crater basin is strongly affected by the propagation of shadows cast by the crater rim. Local sunset arrived 160, 130 and 75 minutes before astronomical sunset (1734 MST) at the wu, wl and flr sites, respectively.
Three smoke grenades (Fig. 4) were ignited at a site 50 m to the south of wu (Fig. 1) during the upslope-downslope transition period.
A wavelet analysis of kinetic energy using sonic anemometer data identifies the relevant scales of motion (or, equivalently, time scales) . At all sites a reduction in kinetic energy and a decrease in the scale of motion occurs with the onset of the drainage flow. During the downslope period the relevant scales are the turbulent scale (T < 5 minutes) and the 10-and 15-minute periods, related to crater-scale dynamics. At flr there is no gap between the turbulent and crater scales, probably because of phenomena on a range of scales generated at other parts of the crater. Kinetic energy reaches a maximum during the 5 minutes before the downslope current onset, especially at wl. This energy enhancement occurs at periods up to 25 minutes, indicating that the event has a crater scale.
The passage of the shadow between the two west sidewall towers takes 30 minutes, but downslope flow is initiated at about the same time at both towers.
The downslope flow starts when the two western towers are in shadow and immediately after a high energetic event at the crater scale.
At flr wind direction turns downslope ten minutes after the onset of downslope flow on the western sidewall, when the stratification at flr is still unstable.
The wind reversal at wl might be caused by a gravity current that formed upslope of wl, but existing evidence is not compelling. Wavelet analysis shows that motions of turbulent and crater scale are both important during the downslope period.
The sharp decrease in net radiation at local sunset affects the times of reversal of sensible (H) and ground (G sfc ) heat fluxes ( Fig. 2) .
At wu and wl, the R net drop (Fig. 2) leads to a decrease in surface and air temperatures (Fig. 3) . 15 minutes after local sunset a temperature inversion has formed. At this time, the sensible heat flux at 3 m also reverses sign. Wind directions are variable from 1515 to 1545 MST and shift to a steady downslope direction by 1545 MST at all sites. At flr this shift occurs before local sunset! Upslope wind speeds are higher than downslope speeds at all sites. Downslope wind speeds are highest at wl (1545-1700 MST). Fig. 4a : Upslope easterly winds are still present over the shadowed slope, with big eddies that are able to transport the smoke up to the rim. 
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At wu temperature stratification becomes stable due to surface cooling, while the stability arrives at wl with the downslope current. At wu and wl wind directions turn downslope at about the same time, 1540 MST. At flr the wind direction turns downslope 10 minutes later, when the local stratification is still unstable. ( 
